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1977). Cellular infiltration and perivascular cuffing are features of the multiple-sclerosis lesion and there is a predilection for plaques to be located around the ventricles (Adams, 1977) . The suggestion that there are factors in the cerebrospinal fluid that contribute to the demyelinating process is further strengthened by the finding of a moderate pleocytosis in the cerebrospinal fluid of patients with multiple sclerosis (Sandberg-Wollheim, 1975) .
A sensitive enzyme assay has been developed to quantify proteolytic enzyme activity in small volumes of cerebrospinal fluid at acid and neutral pH. The rate of breakdown of 12sI-labelled basic protein was monitored by polyacrylamide-gel electrophoresis. This method was more accurate than that of counting a trichloroacetic acid precipitate, as myelin basic protein is converted into high-molecular-weight peptides by proteinases, before the appearance of trichloroacetic acid-soluble products.
Cerebrospinal-fluid samples (I-2ml) were centrifuged and both the cellular fraction, concentrated 5-lO-fold, and the supernatant were assayed for proteolytic activity.
Significant acid proteinase activity was found in the supernatant (44.5pg of basic protein converted/h per ml), whereas in serum there is no detectable activity, owing to the high concentration of circulating a2-macroglobulin, a broad-spectrum proteinase inhibitor (Barrett & Starkey, 1973) . The neutral proteinase activity of the cell fraction of the cerebrospinal fluid in central-nervous-system infections was proportional to the polymorphonuclear cell count, the limit of detection being 1-2 cells/mm3 (Fig. I) . Lymphocytes did not contribute significant activity to the cellular neutral proteinase.
Acid proteinase activity of the cerebrospinal fluid was increased in acute multiple sclerosis and in central-nervous-system infections. These results, in conjunction with neutral proteinase activity of the cell fraction from the cerebrospinal fluid of acutemultiple-sclerosis patients, can be related to the pathogenesis of the disease. have been carried out by this method, with conflicting results. Whereas phenylalanine loading seems to decrease the incorporation of such labelled amino acids as leucine and methionine, no significant effects were observed with glycine or lysine (Agrawal et al., 1970; Antonas & Coulson, 1975) .
The problem of interpreting such incorporation studies performed in oivo is that at least three factors affect the rate of incorporation of label into protein: the rate of protein synthesis, the free pool size of the tracer amino acid used and the rate of turnover of the free pool of the tracer amino acid. In the present work we demonstrate a method for treating data from labelled-amino acid-incorporation studies which takes account of these factors and enables the molar rate of incorporation of the amino acid into protein to be estimated.
If weconsider the following situtation in which labelled amino acid is injected into the free pool, the velocity constants for the transfer of label from the pool are shown in Scheme 1. k+,, k+, and k+, represent the rate constants for the flow of label out of the pool by transport out of the brain, metabolism and incorporation into protein. k -] , k-, and k-, are the rate constants for the reverse flow, but in the early part of this reaction the concentration of label outside the brain as metabolites or as protein is so small that these flows are negligible in extent. If a is the initial amount of label in free pool, the initial rate of loss from pool is:
(k+l+ k+x + k+p)a = KU a, = ae-Kr (1) if at time t the amount of label in the free pool has fallen to a, then and so by plotting Inn, against t we should get a straight line, with slope K , and be able to calculate the half-life of the label in the free pool (t+). If the concentration of the amino acid in the free pool = c, then Kc will equal the turnover of amino acid from the free pool (in mol/min).
At the time t the rate of incorporation of label into protein:
and the fraction of amino acid turnover from the free pool incorporated into protein is: (1) and (2):
Now, if the total counts accumulated in protein at time t = bt, then: 6, = fa-fa, thus, if we plot 6, versus a, for a series of animals killed at different times, the slope will equalf, the fraction of the amino acid turnover from the free pool which is being incorporated into protein. Hence, where Kc is the turnover of the free pool, f K c = the molar rate of incorporation of amino acids into protein.
We describe below some experiments in which we have estimated the molar rate of incorporation of some animo acids into protein in developing rat brain.
Lateral ventricles of weanling rats were injected with 0.5pCi of labelled amino acid (specific radioactivities ranged from 200 to 400pCi/pmol). The actual amount of the amino acid injected was less than 5 % of the free pool. The total radioactivity (d.p.ni.) present as the amino acid in the free pool, the total radioactivity incorporated into protein and the concentration of lysine in the free pool were determined by the method of Antonas 8c Coulson (1975) . The concentration of tyrosine in the free pool was determined by the method of Antonas & Coulson (1976) . The results obtained are shown in Table 1 .
A potential source of error with some amino acids arises because, after injection, several minutes elapse before the amino acid is evenly distributed through the free pool, and so there is an initial period when the results show a wide scatter. For this reason, and also because maximum incorporation was reached after only 15min, amino acids with half-lives of less than lOmin were not considered suitable for further studies (i.e. leucine and valine).
In the case of threonine, the half-life is so long that the variation of ( a , ) with time is small; thus low values for the correlation coefficient ( r ) were obtained. Because of its long half-life, threonine is potentially the most useful amino acid for incorporation studies; unfortunately, however, we have not so far been able to isolate pure threonine, so we cannot determine its concentration in the free pool.
We did not follow up glutamate because we found that the label was rapidly transferred to the aspartate pool, and furthermore these two amino acids were not adequately separated by our paper-chromatographic procedures.
Both lysine and tyrosine fulfilled the criteria that we could determine their concentration, separate the labelled amino acid from other labelled metabolites and had suficiently long half-lives to give satisfactory 6,-versus-a, plots. In both these latter cases the fraction of the turnover incorporated into protein was 0.24 and the rates of incorporation into protein were 2.2nmol/min per g for lysine and 0.9nmol/min per g for tyrosine.
